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AR1 56 



SO 
V) 
ON 

^ i S ^H t o raCt: , ,n T cx P° s, ^ 1 a I , P a ' atus - a " e *r»su re of a substrate (P) is earned out by filling at least a portion of the space between 
O \? 3 T,Z P SySlem ^ L> a " d ,hC SUbSUa ' e m Wi * 3 " qUid (50) and «h« image of a pattern onto theVubstrate (P) 

0 through the Projectton opttcal system (PL). An optical element (60) and a lens-barrel (PK). which arc in contact with the liquid (50 

^ 7 he " , the S " (P bS !T^ ) ,S mOVed ' ^ sub J ec,ed «> a surface "^""em adjusting the affinity with the liquid (50). Consequently 
© Z 1 bubb,es ,n ,he ,k > nM be,ween the Projection optical system and the substrate is suppressed and the liquid iTalways 
W held between the projecuon opucal system and the substrate, thereby creating a good immersion state. 
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(AT, BE. BG, CH, CY, CZ. DE. DK, EE, ES. FI. 
FR. GB, GR, HU. IE, IT. LU. MC, NL, PT, RO, SE. SI. SK, 
TR), OAPI «fc (BE BJ, CF. CG. d, CM, GA. GN. GQ, 
GW, ML. MR, NE, SN, TD, TG). 
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lif/W *«st£j*K:Hr * * ODT&S o 

* =r - v 5SS7f- 5>-££wu ?x^xf- s?airattR^ ^ 
»3fe^*a>E&*fc»ffcjK<b^*Jh.Tu* 0 »»3te%fi*©»«Ai4 N Mr* 

Bm*««<&*K^ £fc#K*fc^*©MP»#*£tW5^JS<&* 0 
fcttx »3t««TM**l*a3!fcift*tt^^^iftJl<bLTfe»J. »»^^a>IHl 

2 4 8 nm7?fe*fr\ Ml3^«(Z)A r Fi+v7 b— tf© 1 9 3nmt>Hm 
£ftoofc?> 0 g=fc x B*fcfcfT-5Mll;:li. B^fltJK t (DOF) 

R = k, • A/NA ••• (1 ) 

5=±k 2 - A/NA 2 - (2) 

tfcT$>3 0 (1)5** (2) «J:& % Sft«R4«ft5fc«>i:x Sft»£A&£ 
< LT, BflPttNA**tr<r*fc, ^^<5A^<^*d^*^*N* 0 
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&®m9 9/4 950 4^mmr$7r^tiTiszmmmvmmztiTi^ 0 za> 

mft'PT'Om&ftnfeMtfs U$Z*<D 1 / n ( n li^CDS^Til^ 1.2- 
<DJB«||3fiex.tf % /i$>-><DW>&ifti* (5 0) £^LTg*£ 
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ttE/f^-xDafcaBEtiwr stftK^* (pl) zm*.. 
ttesue*?* (pl) <DmEm& (50) t&m+ztoa < 6 0 % p k ) » x 
^ (50) t<z)«i«itt4»i»rsfe«)ii^®toa**j.Tuss^a (ex) 

-r * i3» l TaMwr;:»ftai# o tumb^* £ts ^ CD no *>> & stai r 5 

*»B^©»2 0«8«IIt!txlfx (5 0) £^LTS*5 

(P) ±l3<E^LTaHR4«^SB3tMTfeoT : 

«natft»^3R (pl) # , (60) mw^zm 1 a® 

ft** (AR 1 ) tx ft1 HB$I*$ ( A R 1 ) J13©ft2Si®SI*£ (AR 2) h£ 

ft 1 fliem ( A R 1 ) (50) dttT 3H*Qt£#. ft 2 $Bfli*ft ( A 

R2) (5 0) l!ltt*Si!tfntt«fce>fcttu«3te8iI (EX) A«att$*iS 0 

*JMBK:«fc*ltf* ^#¥*(D$fci*<M*!ft^££fcft1 *B««©»f*:II*t 
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0 BawfeWfeHLt-C L TiE® £ *i ft £ h 1 3 . fg 2 iliEmiz <£ 9 

3fef3ttLT»±3;h/CU*-gB&©*fce>-*\ B3fe*tattR*«B3fe3tlZ»LT 
*lft iSIS^ffe o v *ft ftB3t%03teB±l«* L TlBSt" ft 3 
t#T$ft«, 

**SW©*3©B«r3fl&a.li % B^tf-A (EL) TM°*->£bbbj§u 
-XD&Zmft (5 0) £*M,TStS (P) ±IIlE^LrattE*B3t-i-ftB3feB 

mw*-><D&*mmz&&+*mz*&3h (pd t ; 

(PL) tStS ( P ) t(D«fl)j|>& < fcfc-gpfcifctt: ( 5 0 ) TB 

fcr*»B« ( k 2 ) t ; zma. 
mi* (so) (Dff^^rd, nmatzm (pd tats cp> taxH^fei^s^ 

#(50) OSStlOaSflE* v „ (50) ©Mfc p N ^ (50) CDttttfik 

LT. ftftsS (v • d - p)/^200 0 jb<B££ih.Tl*5S*teM 
(EX) *<$§#$<*;ftft 0 

*»R8l3J:tiKs ±Ejfcfl=^*BJgr*J:ol3s *9&Jfc3*ft (PL) ht« 
( P ) £ (Dffi<D 'J> fc < t -gp izfcfc £ ft ft ^f* £ l^TT ft 3 13 «fc 
»#l3aift#£i;&i\ 0 LfeA<oT, »#©fL3SI3fiSLr«RI3jftJK**i5^ 
* - >m<%it L fc 0 r ft »l x. ft 3 <h tfT: $ ft o 

*%*ho>&4<Dmmz'&.x[£, mxe-ix (ed (m) o/^-> 

*«R«U JW-><DnZtei* (5 0) £^LTg*£ (P) ±(3te¥LrB*54 
B3fe^ftS3fc^STfet?r : 

«TE^^-><D«*3fi«i3»»rft«:»3t^ (PL) 

(pl) ts*£ (P) fc©iH©o>3te< hfe-gp^^#T>tfcrfca6 

<B»«SB (U 2) t ; 
»fc (5 0) ft<££ (P) 0»^lRlt^fTl3BS5tfet>T3£tiaB5tM 
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(EX) tfiBttStiSo 

mm K mfa<DM&iDfa£¥ft\zm%Ltter>T%itiz>(DT-, mxuzmuM/^ 
^©nKfttUMLfc*. &zwtmytmz&fo*&W)Tzm'&\zit*(D&&zvi\ 

5 ©JBttlZftiUi. B&tf-A (EL) TA*->£BSBJ§U 

(so) ft^Lraiffi (p) ±i3te^LTaMs*a3fer*B3t» 

iiufe/f*-><D&£^*fil3&jiSt- 5j£S£&S&^ (PL) h ; 

Sffi ( P ) ±(DfrlZ%li* (50) §>&l|£fi ( K 2 ) £ ; 

^S^S ( K 2 ) £$ij$p-r£>$ijfcpg|g (C 0 N T ) ; fcflfx. % 

(CONT) li N (P) ODB^+lCfctt (50) ©f&tetffpit 
£*i*«J: -5 (K 2) «r«9»r«B^aiS (EX) mm*tiz 0 

**«(DB6 0»«||3«iK x (PL) I^S/^-XDftfeStg 

(P) ±IZ&&L-C&m. (P) «:B^-r5B3fe^lz:i3lxT: 
B3fe«rii. fi« (P) <Dii®£, »#(50) fc©«H&tt*raS«fc«>|;:gi 

Ste^SR (PL) iiStS (P) £(D®G>>J>tj:< £<b-®£P£#. (5 0) T/H 

5 



WO 2004/053956 



PCT/JP2003/015735 



/t* -><z>«£ x (5 0) &*m,t£« (P) ±l:»»t5Ii:tfett; 

in 5 (a) ~ (c) i± x mmmmtfmztiT^tei^&ft^mtmt&tcDmiz 
me (a) ~ ( C ) is, *m^tm2tirztm&¥*£.m&£<Dmzm#tf 

HI 8 (a) SI/ (b) tt N tttev'X^KDffeCDSUg^^-riaTfeSo 

11191*. StR±l3lSWJ-&*ifc*n-^^4^-riaTfe5o 

H1 Oli, ^ft^W^flDKjtXSCD-m^-r^O-^-fr-KBlTfeSo 
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Ei1 l:j3UTs B3t8iEXtts M^n?7^7f-yM S T 

*-*»^*«K: LTKB^r £«, WT©l»BJIl3fcUT N ^^PL©7feffiAX 
£ — &-TS*lRl4Zlfll^x Z$fi£-[a)l;rM&¥®l*l7: TX^MtSlP £©|5) 
^K^(r) (^S^-fp]) fcXtt^Gk Z^FSjS^Y^IbIIIMJ&^Ib) 
S^fa) *YW5fat:TZ 0 X«| x Y$4. &tfZ$ft£;b 0 *i^-*u 

0X, SY, Z^fSjiiil-^o fcfc, dZTr^a rgtgj |4jm|#£xm± 
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ifit (M2 4 8 nm) (DUVife) ^Ar Fi+*>V U-if& 

(M1 9 3 nm) JRtf F 2 b-->f& (M 1 5 7 nm) (V U 

(JMtelBlAXKlM&^fflirt* f«:t)^X Y^p®l*lT2;5i7c^»)"5J^tJ r 0 Z^IrJ 
IZ^'J^lElfe'SJtglrfeSo ?^^f-y'M S Tli U^T 7 ^-**?© v'X^X-^- 
vSgliilffiM STDKl.fc*)ffi»£*i3o T^^^f-vIBigiM S T DttJWW 

(*$J9P£K C0NTI3di^^ti5o C O N T li U — tf T*lHZ)WilWS* 

1 1 a O* I \ T V X * * ^ - 5>'REIb &ft M S T D « IS lb f £ 3 h T T X £ * x - v M 

3R-?tt&«aJ*t. 0!);LI**x>U* (S U S 4 0 3 ) TJ&fi£$*lfettWP 

*aaei5»ii*ixTs ss^^pli*. &j£te^/3«j;ti£i 
©urti-et cfc u 0 *ns»i5!Ba)»»^^* p l cr>w&pma>%^n i \z 

ffi (351ft) ^TlglCi5IJ-<£)*irt>i.o ««^*P L©5fe4«aP7l±. ^fg^6 0 
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^Ll^t5Z7f-v5 1 t> 27f-v5 1 ^nXY7f-v5 
2t. X Y^?-5/*5 263t^r%^-^5 3^*fi»iTt^S 0 St£*^-~>-p 

s t li u ^©a^^- ^ - vnii^g p s TDiz&K>mw>$tiz 0 
xt- vmm&m. pstd itmmmm c o n t «k o #jw * *i % 0 z^r-vs 

X Y^-$/5 2*ffittrsctlZ«k0x P(DX Y^ftlZfctfSttg 
(a»^3RPL<D«HBifc*KW^¥fT*:*fil<Dfii«) #*J«i**i3o rfcfcfc* 

^*>-&&3k XY^f-v5 2lia^POXffl^iB]S^Y|ft^fS3l3felti)teM}* 
&*'lfo 0 fcfe. Z*-r-v£X Y*^-*;fcfe-#:ttl3lftl*T<fcl*c:fcttS«3 

Sffi^-vP S T (Z*^— >'5 1 ) ±(3li N S^^-vP STttfeC 
ft»3t**P Ll:»U"W»t5*WI5 44«»W-6tiTl»5 0 
4t»lSrft(ft«tttU— tfT*W-5 5ffIftl*&;h.TU3 0 St57r->PST 
±CDS^P(D2;*7C^ffijCD{iS, »lflHl|Eft(±b— 5l3ck<9 iJ7;^ 

-r A-cw-awsfu tf-aits&ttffiiffligKc ont m^a^tis,, $ij®=ggc ont 

mtTSISXT-yP S TC3t^*iTU5»tSEP(D(Stt^to%fTao 

* £ MOM"* - >CD^$:S*5 P±|3|£^ LTTUSIBlis StS P CDfl®ti£j£&3S 

P L Oftftgp 7 IZlift^Sjf^ 6 O^lf^® p K©-aj#E*£*lTfc 0 . 
iM* 5 0 (#5*SP#) 60t,tli (£JSSB**) PKfcUUfcfcferSo 
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IS (g*£. h*§L lift) MKrFi^>?b-if3fe (M2 4 8 nm) 3f(Dm 

Exii, p l <D9sm& 7tm^Pt amcD&m 5 6 \zm 

<Dm*5o*emir*mtomtmm f*tt*B) 1 ansson 

*5 0*mTfttt*|B)jRttB (»BttB. EURgfi) 2 fcfc«x.Tt*«. 
^♦SSBUi, »»3t^PLiiatttEP4:fflW©il>fe<^«fc-ait x S4fiPcD^ 

aumte J X)l 4 Zifr LTTffilB 5 6 5 0 * 0 

*TUS 0 »f*@ilKM2l3ttigj|R«60-«»gPA^«**i v (sMKff 6 (Dfbtittgp 
fcttEMR-/ 5 W&mZtiT^Zo »#!3iRSB2 lilaJjRy SXVIaliRS 
6 LT^FeS 5 6 CD^ 5 0 * EUR*- £ 0 £M 5 6 Cliftft: 5 0 ^>Hfc^p« N $ij 
MIBCONTfiftfWHMttl tU»U ft^f 3Mft|^X^4^lr 
6»Z»LTJ|l(»niS|fcOJ»3feBa>*#5 0*«tt«fcfc^|^ ttM 
2 L s IsliK J XJl 5JSumUR* 6 £^ LT*(4l$iaifc tJ F/rSgSflD 
*#5 0*ffllB5 6J:0E|JR«. Zltill.tO, P LCDftSjjS® 7 

«Pt©W©3S«5 6 inatf* 5 0#«ft*ih,S o 

*u S^^PLId^LT, ^a*M#-X*fl (XJi+X 
*I«J) l3^VT^®cri,(Dl3|5l^LT. X Y7f->5 2^lTSiP*<+ 
X^fS] (X(i-X^(Sj) Id^yS • V (Ittftefe*) Trf$iij^-S 0 ^LT, 1 
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X;U4 (4A-4C) *#50*|5lJlxt-*IslJRyX;U5 (5A S 5B) t(D 
tfc«H«***-RlT?M. H2l:6UT, ^SP7 (^6 0(O%«f6 0 
A) (WB«ttY**|ftCjM^*BI5«i:ftoTfeO, t»mPLO$W«7 
*XHlS"fijr3»tJj:at, +X^-|fi]iliJ(3 3o(D^y X;U4 A — 4 CtfE***u 
-X75TS]iiJfz2ocD[5]iJxy A N 5 B #i3S<**iTU?,o L~C N i^;X 

;U4A-4CI*«IMI3t^L-c*i«W§i|«l fzjMteJu 08*^X^5 A. 

A 4 C «h (hJiR -/ X-JU 5 A v 5 B t 7 <Z>^»^»LTtt 1 8 0 • Efe 

Ufe(4S(3. i^X;b8A-BCfc, EHR^ x;i. 9 A, 9BttfB»#tiTU 
5o ite/X/M A~4ChlsJiCjyx;U9 A. 9 B fcli Y«*ifijl3^S^BB5«J* 
*u #^ x;u 8A-8C tnufcy x;u 5 A. 5 B fcliYtt^ffiUiaSEKiBWJS 
*U fttt;^8A-8CI«IMMIi Ofc^LT>ai«We»«i ( 3«Mi*n. D 
4X/X;U9A. 9BI*ls]iR«1 1 *^LT«f*BiR««2CW«**iT^». y 

ft) ^»Wi:fii»Tt, l»**3RPLfcaMEPfca>«t**5 0«3tL 

fcfc\ J^ELfcyx^©jB«ii»f3iw6**i*t,a)Tr&<. fl&tf&Hfls7® 
«ffllz-3 ut 2 Wo J Xii-cmw 5 0 aHMttX(dtS««fr3 «fc -5 K LTfc J: u 0 
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T iz: ft-^ Ties t r t <t u o 

So $fc^7[^ s ^^-rsfetoics^p^^fi^fS) (x^ifi]) iz?$iiir£, 

KT®©-£0£lt£}££>7fc#mP L0>T®7 A. &tf;LCDT®7 AlC^-Ti,^ 
®PK(D-gB<D$iJ@7B£^it; 0 *^iiff5^l333txT, 5 0 I^KTrifcS 

$fc*9BSB 7 1 i±7k £ ©mini* ices i; feasts tfft ^^in^ 0 

»»^*P L©$fe^gP7(3fc^T> it^6 0©t® (TS) 6 0A»tf 
ttWPK(Z)Tffi(0-gBG>«J««:$t*1*®««AR1 fc, £©»n «ffi«ttA 
R 1 IBiBT?fe^T«tP K©TiB©»t>©«*CRtftt«?P K©<BiJ®£^fc|[f 2 31 

®fH**A R 1 ( 7 X) 5 0l3^rsm«l14*^ ^2^®^J=EA R 2 

(7k) 5 0t*t«m*nttJ:0»<<i:SJ:-5l^ JB1 N JB2aiB«*ARK A 
R 2(D^ti^l3MLTMM^*^^tlTlNS 0 ddlrli. 3t^6 0^ 

t?*i *®««a r 1 izttLTitmmteztt-s-TzmMitmm mwrnm) . 
**itu*o m*<b^t(±»#i^^smfni4*ris<rsftiST&«j. aaub 

f4Stta>**lt3kTfcSfc*>, 7t^m^6 0£^fcfg1 £Sft*tiA R 1 icstr* 
ifbMbM<h lis ^Ji«7;U3-;U«:trS1S©^:#U^«atcD^l:MIBi«: 
MtSZtt^ C©*1OT«I«AR 1 izWLT:m7kttfe#-^-r*o fcSUlt 

st 1 mwrmA r 1 ©*^*^e o<dt®6 o ARummp kizmlt. mxit 
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zm&izi*. mizvmmteza^mzm^zzttf-czzo 
>\^^&?-m&(D®yiT-mm&mj£Tzz£T'. z<DM2mwmnAR 2\zm, 

T&7k&*tt-$T 5. Mutt. «l31**^t LTEg7«j/<bJK* (CF 4 ) 

BHfflaA«lt*tiTUSo ZZTIi, »tEP©3iffil^LT:«WcfbftiJi*<J6**iT 
ifffttO)** t^^«3ft©*JlTSMtfeJBJ56r * 3 tTStR P CDS® d ft L TIB 

m&izit. mmkT-&^T)ifi(Dm^ncom^(DttiJLm, wait* ^^^.u^n 
-/u-^-\zw&^mmt^>mz^ tm*ftft-fztzto<Dm&j:m*m\tzz 



^ur. iiiif^AR 1 a>ia#5 oiwrsttintt*. ^2^®^*sar 
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UMA R 1 rt7r^LT^#^ttS 0 

-vPS TI3D- K^tLfee>. $)MlCONTI^i||gfll fcSEIbU £ 
ffiP<D»tt#falZ»oTJfc#5 0&«tSrs o fclilldU *EPXa (B2#!fR) T 

^i-^as^rfi] (-x^) »3a&KP4»»*-H:T^ffiai3te*ff-5«^i^tts ttts 

f3x «$S/X;U4 A~4C, Ih]iJX@4 n S^IaJiRy 5 A, 5 B^l^T, 
1 RtffcttlslilRSS* 2 J: 0 »f* 5 0 ©«tSatfIsIiR*<ff „ 
1"«:t)^s S4EPA<-X*"f^l^tt1-5l»i:tt. #tt&«3»U f #t|&yXJU4 (4 
A~4C) $:^LT^^gl1 **6»ft5 0 P L P i:© 

ffflKHBte^tiSfcfcfci;^ Is]i|X/X;U5 (5 A. 5B) „ StflsMRe 6 UT 
»f*5 0A<»f*la|iRSS2^I5jj|R*tis U>X6 0 iiSISP fcflDfW «fc -5 
I£-X£|r)I£»#5 0ft<3fE*i* o — # N $^EPX b TiFl-^S^-fnJ ( + X^(S]) II 

C N I3JRS1 K XlflHli|3?yX;U9 A, 9Bfcfl§l*T. ttttft&IMt 1 &ltffttt 
lsliRM2l3«fci9*#5 OfD^Sl^IsliJX^f^^So x StEPtf+X 

*lRlli»»1-S»l3l4, 0Mtt*S;X^8 (8A~8C) fc^LT* 

Us EMX^XJUS (9 A. 9 B ) . ^VSiRg 1 1 LT»# 5 0 3b«j«f*:|3|jR 
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OtfSMlSo Z<D£z>lZ, fflfflgllCONTI*. JSfls«tl&$l« 1 RtfJftftlsliRS 
W.2%m^T&fcP<D&Wll3falZ}Q?Tfei*5 0*$£-f o £<Z)ifrg\ 0»J 
i^H 3^6«*SyX;U4*^UT«l&*ti*»i*:5 0l±MEP0>- Xylol's 

Mm*falZfoCTm&5 0%mT1jfa&ty'QW7LZZ£lZ£K), +X^ffi]. Xli 

El 5 (a) liStEX-^-vP S TAM?±UTU£tf?J£^-ri*lT&3o ^1*5 
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